Double trouble: medical implications of genetic duplication and amplification in bacteria.
Gene amplification allows organisms to adapt to changing environmental conditions. This type of increased gene dosage confers selectable benefits, typically by augmenting protein production. Gene amplification is a reversible process that does not require permanent genetic change. Although transient, altered gene dosage has significant medical impact. Recent examples of amplification in bacteria, described here, affect human disease by modifying antibiotic resistance, the virulence of pathogens, vaccine efficacy and antibiotic biosynthesis. Amplification is usually a two-step process whereby genetic duplication (step one) promotes further increases in copy number (step two). Both steps have important evolutionary significance for the emergence of innovative gene functions. Recent genome sequence analyses illustrate how genome plasticity can affect the evolution and immunogenic properties of bacterial pathogens.